INTRODUCTION
Th ere is a fundamental paradox or tension that we hope to describe, discuss and analyse in exploring the role of mobile technologies for learning in the digital age. It is a paradox or tension between what we describe as two paradigms, and these represent a convenient lens to structure our chapter. Sticking to a broadly Kuhnian defi nition of paradigm (Kuhn, 1970) allows us to identify not some underlying defi ning axioms but also the chronological development, the geographical distribution, the evolving research agenda, the external environment, the practical and practitioner impact, and the emerging fractures and discrepancies at the periphery of each paradigm. So, we are talking about axioms, communities, norms and priorities, meaning those axioms, those apparently self-evident truths, to which the community subscribes, that form the basis for membership of that community and the basis for its activities, for writing the exam questions, the textbooks, the research proposals and for defi ning the frontiers of knowledge. Th is depiction clearly puts paradigms in an explicitly social context, not as abstract doctrines but as shared beliefs and missions that drive actions. Th ere is also an historical or narrative context, showing how paradigms develop and interact, and specifi cally how one paradigm often evolves out of discontent and dissatisfaction with an earlier one, a paradigm shift in fact. We portray this shift in terms of an historical shift away from the early defi nitions, perhaps "any educational provision where the sole or dominant technologies are handheld or palmtop devices" (Traxler, 2005) to a more robust and all-embracing defi nition, something like, "acquiring the knowledge, attitudes, skills and processes appropriate to or aligned to societies characterised, perhaps defi ned, by individual and collective connectedness and mobility."
One paradigm was situated amongst academics, universities and countries in a handful of mobile learning 'hotspots' in parts of the world's developed regions, a project intended to enhance and extend institutional e-learning (Traxler, 2008a) , to deliver on the promise of learning 'anywhere, anytime', and even 'just-in-time, just-for-me' (Hlodan, 2010; Shih, 2007) . Th is paradigm dates back about two decades and is the classical 'mobile learning' paradigm as usually understood by academics. It was documented in its early years in a variety of publications and presentations. A search of Google and Google Scholar using 'mobile learning' as search terms will reveal the extent of the community, uncover its axioms, pick out cognate concepts (such as 'seamless learning', 'connected learning' and '1:1 learning and some synonyms, noticeably 'm-learning', even 'nomadic learning ' -Chan et al., 2006) , and give some clues to the foundational texts and the years of its heyday. A reading of these publications and presentations and the projects that underpin them does, however, reveal a narrow bandwidth in terms of methods, theories, formats, settings, objectives and fi ndings, and could indicate a paradigm that was stable or perhaps stagnant.
Th e other paradigm, more recent and less coherent, is driven by the ways in which increasingly pervasive, ubiquitous personal mobile digital technologies were transforming the ways in which people and communities could generate, discuss, transform, share, discard and store ideas, opinions, identities, images and information, and, in eff ect, become each other's teachers.
Neither of these springs into existence from nowhere. Th ey are each a product of some wider and earlier culture, context and conditions, specifi cally of economic, political and ideological conditions; these are, however, all local, diff erent and specifi c. In any given comparison of the paradigms, we see a comparison between one rooted in institutional and formal learning, the other in informal social practices but we also see the impact of diff erent host cultures, including national, generational, ethnic and virtual. So, in some respects we are claiming that what is actually experienced and observed are both local instances of the two generic paradigms. Of course, neither of these paradigms are necessarily unconditionally benign or ethically straightforward; they each serve diff erent interests, they have diff erent relationships to established ideas of education, its institutions, its professions and its purpose, the former to reform and improve, the latter the transform and subvert.
To look at this in another way, these two paradigms represent two diff erent versions of what we might call the knowledge economy, meaning those processes by which knowledge is produced, distributed, traded and discarded. Th e fi rst is a centralised and regulated industrial system based within the formal institutions of the education system and devoted to the mass production of graduates (and in this respect, mobile learning is just part of the ongoing industrialisation of education necessitated by the massifi cation of education (Traxler, 2010a) . Th e second is a decentralised cottage industry where individuals barter or donate the knowledge they have produced, assembled or collected amongst themselves. Th is is an imperfect metaphor. Learning is not a zero-sum game, the teacher losing the knowledge that the learner gains, nor in many cultures is learning merely about knowledge transfer.
Academia was ever tribes and territories (Becher & Trowler, 2001 ) and may be these are more powerful and durable than the explicit or tacit dogma of our two paradigms. An exploration of citations and conference attendance might objectively confi rm the sense that such tribes and territories were the self-referential social basis for the paradigms we describe.
Th is article sets out the breadth of learning with mobiles, to provide the basic chronology, conscious of the various geographical and cultural infl ections, to set out the fundamentals as articulated by activists and advocates, and to move beyond overly simplistic depictions. Th e author approaches learning and mobiles within a broadly historical framework.
Th is is important since learning and mobiles intersected with the work of national ministries and international agencies as an apparent no-brainer for delivering their humanitarian, economic and social missions. It is also important in the light of perceptions outside academia that mobiles are now universal; education is widely understood so researchers and research fi ndings are no longer needed. Th ere are however often very mixed signals: ministries will promote the use of mobiles in schools, colleges, and universities, teachers and lecturers will aff ronted by their mis-use and directors and headteachers will ban or confi scate them.
We start by looking at the emergence of mobile learning as a research activity in diff erent academic communities, the defi nitions and theories, and the defi ning projects and ideas, specifi cally from the aspirations, challenges and constraints of elearning. We then explore how these early pilots, projects and programmes were given various conceptual frameworks. Th ese progressively led to peer-reviewed research journals, annual international conferences, professional associations, research studentships and practitioner textbooks -all indicators of an expanding paradigm, albeit the younger sibling of an established one, e-learning.
Th e rhetoric and funding that underpinned this fi rst phase were threatened by the changed global political and economic climates of the late 2000s. Th ey were also challenged by a shift and increase in the mass of activity and output to USA with its emphasis on training, drill and business models (coincident with the arrival of the iPhone) and away from the earlier curiosity-driven research of Western Europe and the socially-motivated interventions of Southern Africa. Even in these original incubators of mobile learning, regional diff erences were apparent. Th e emphasis in Southern Africa was on 'service delivery', meaning whatever initiatives helped under-resourced (higher) education systems (Brown, 2003) . Several South African universities led the way, using SMS to maintain contact and continuity with dispersed and impoverished student populations, retrieving library books, fees and assessments, and providing guidance (Brown & Mbati, 2015) . In North America, the focus was on games and drill (Wagner, 2005; Quinn, 2012) whilst in Asia Pacifi c mobile learning interlocked with initiatives for seamless and one-to-one learning in the classroom. In Western Europe, the focus was often informal learning, from basic literacy to higher education, often as a vehicle for exploring models of cognition. By contrast, vast swathes of South America, the Middle East, China, Russia and much of Sub-Saharan Africa were without any projects, pilots or programmes affi liated to the paradigm we are describing.
At the same time, we did see the relentless transformation of mobile technology from scarce, obscure, fragile, expensive, and impersonal to universal, robust, easy, obvious, cheap, and variously described as embodied or prosthetic. Th is marks the emergence of the second paradigm, almost an Arab Spring of education (Traxler, 2015) , where mobile technologies in the hands of individuals and communities can bypass or marginalise the established institutions and professions of educational authority and their control over learning.
Th e author uses this set of relationships as the lens for a critical account of mobiles and education, an account that starts at the turn of the century when developers, researchers and activists had already seen the potential of mobile technologies and were beginning to come together to report their early projects and proposals.
THE NARRATIVE AND HISTORICAL CONTEXT
Th e idea of learning with mobile devices in its current form is nearly two decades old. Th e fi rst research workshop was held in 2002 in Birmingham, UK, but obviously the projects being reported there already had a year or two of progress behind them and a year of development, bidding and funding before that (Naismith & Corlett, 2006; Naismith et al., 2005) .
In the earlier half of this fi rst decade, sophisticated mobile technology was scarce, fragile, expensive and diffi cult, and was the prerogative of institutions, and the global economy seemed buoyant and robust. Th is meant that mobile learning was positioned at the vanguard of e-learning research (Georgiev, Georgieva, & Smrikarov, 2004; Holmes & Gardner, 2006, 35-42) and necessarily bought into the rhetoric, vocabulary, mechanics and funding of innovation (Rogers, 2010), leading to an ecosystem of projects and pilots, and ideas about early adopters, opinion-formers and critical mass within institutional settings. It grew out of the aspirations and frustrations of e-learning and built on the same foundational disciplines of computing, education and psychology but produced evidence and output that had little to say outside the realms of small-scale, fi xed-term, subsidised projects and of pilots run by enthusiasts with stable consistent hardware platforms.
Th ere is a diff erent and parallel argument, a more critical one, that in positioning mobile learning in the vanguard of higher education e-learning we have to recognise analyses that portray it as the industrialisation of higher education (Peters & Keegan, 1994) . Th e political agenda of inclusion, opportunity and participation in education, that accounted for the phenomenon of massifi cation (Teichler, 1998) , without the necessarily disproportionate investment in staff and resources, implied an educational mass production system that necessitated computers. Was mobile learning in this analysis merely the next step, a kind of fl exible manufacturing system (Eaton & Schmitt, 1994) that could supersede the educational production line of learning objects, networked computers and learning management systems (Traxler, 2010a) ? Just-in-time is a term used to refer to learning and manufacturing! Put in this kind of context, the increasing privatisation of higher education might have meant many mobile learning projects were merely fodder for competitive, corporate advertising and recruitment and sources of research revenue, and that one consequence of these factors was that such projects were relegated to the periphery of mainstream credit-bearing courses.
Th e fi rst decade of 'mobile learning' was in retrospect the apotheosis of the e-learning of the 1990s, certainly in Western Europe (Kukulska-Hulme et al., 2011) and perhaps too in outliers in Asia Pacifi c. Th e 'mobile learning' community persuasively demonstrated that mobile devices could deliver learning to people, communities and countries where earlier educational interventions would have been too expensive, diffi cult or demanding. Th ese countries, communities and individuals might have been geographically remote, sparsely-distributed, sociallyisolated or physiologically diff erent. Th e community also demonstrated that mobile devices could extend, enhance, enrich, challenge and disrupt existing ideas and assumptions about learning. Th e community also challenged existing conceptualisations and theories of learning itself and lastly showed that mobiles could raise motivation for learning especially amongst disenfranchised and disengaged learners. Th rough this time, defi nitions were the subject of considerable debate. Th e early and obvious defi nitions focused on mobile technologies as the defi ning characteristic but later and more thoughtful defi nitions focused on the mobility of the learner and of the learning, specifi cally on its capacity to cross contexts, from, for example home to school, formal to informal and fi eld-trip to lecture theatre. Th roughout this fi rst decade the projects revolved however in practice around the mobile technologies, and around implementations and deployment that were relatively expensive, fragile, formal, small-scale, short-term, institutional and subsidised, taking place in a benign albeit deceptive and deteriorating, global economic climate. Much of the budget for the earliest projects was consumed getting the system to work and getting its components to inter-operate; the pedagogic element was secondary and evaluation was necessarily marginal; budgets and schedules were eroded or over-shot. Obviously as technologies and expertise matured these problems faded but our point is that, this became irrelevant as mobile technologies became personal, universal and social rather than institutional and academic.
Th e theoretical foundations were those of Engeström and Laurillard. Th eir conceptual frameworks featured in probably the majority of 'mobile learning' journal papers, at various level of abstraction and sophistication. Th is was driven by a pre-occupation for using small-scale interventions to explore theoretical ideas and was accompanied by a shift in focus and defi nition towards 'learning across contexts' (Winters, 2006) . Th ese and other defi nitions at the time assumed the content, composition and control of learning were largely unchanged but were somehow in motion, that 'mobile learning' was the established conception of 'learning' but made mobile, a subset of an otherwise unchanged conception. Th e axioms of the second paradigm (Traxler, 2016; Traxler, 2010b) would be profoundly at odds with this specifi c point, seeing societal mobility and connection as changing the epistemological foundations of learning and thus of learning itself (Büscher & Urry, 2009) .
By the end of this fi rst decade, mobile technology had become universal, robust, cheap, diverse and easy, and suddenly the global economy was visibly fragile and weak. For institutions, change, if it happened, was forced outside-in, from the expectations of the societies that hosted these institutions rather than their thought leaders, no longer promoted top-down. Mobile technology became so familiar that policy makers and practitioners could be excused for thinking that learning with mobiles was now common-sense, and that theories, research and researchers were no longer necessary. Th e foundational disciplines should have now included sociology rather than psychology, but did not, and recognised that mobile technologies challenge, disrupt and by-pass the processes and institutions of formal learning and knowing rather than merely enhancing and reinforcing them.
THE MOBILE LEARNING PARADIGM
In the decade after 2001, mobile learning matured and consolidated, and soon had a peer-reviewed academic journal, the International Journal of Mobile and Blended Learning and a professional body, the International Association for Mobile Learning. It also had a large on-line community and several prestigious annual international conferences such as mLearn. Th ere were key emerging working texts (Kukulska-Hulme & Traxler, 2005; Ally, 2009; Metcalf, 2006; JISC, 2005) ; there were emerging guidelines for practitioners (for example, Vavoula et al., 2004) . Mobile learning identifi ed signifi cant issues (for example, Sharples, 2006 , defi ning the big issues), a growing portfolio of projects (Fröhberg, Göth, & Schwabe, 2009 ), a more sharply-defi ned research agenda (ArnedilloSánchez, , and an awareness of ethical guidelines and frameworks (Traxler, 2008b) -in essence, all the constituents of a Kuhnian paradigm.
As it reached its mature form, 'mobile learning' seemed, through the obscuring fog of reality on the ground, to have made three or four signifi cant demonstrations of progress and achievement that encapsulated its axioms as a paradigm. Th ese are as follows:
Firstly, the mobile learning research community demonstrated across a variety of contexts that it could enhance, extend and enrich the concept and activity of learning itself, beyond earlier conceptions of learning and specifi cally of e-learning. Th is included • Contingent or agile learning and teaching, where learners could react and respond to their changing environment and experiences, for example with realtime data collection and analysis on geography fi eld trips; where teachers could change their teaching in response to the changing aff ordances of the environment or the learners, for example using pico-projectors and improvised interactive whiteboards (Traxler & Griffi ths, 2009) or using personal response systems with groups of students (Draper & Brown, 2004 (Dale, 2007; KukulskaHulme & Traxler, 2005 ).
• Pastoral support and organisational support for students (Riordan & Traxler, 2005; Corlett & Sharples, 2004 ).
• Game-based learning, became increasingly mobile (Facer et al., 2004; Giles, 2009; Kato et al., 2008; Pulman, 2008 ).
• Assessment techniques that are aligned to these new aff ordances (Dearnley, Haigh, & Fairhall, 2008) . Th ese represented or facilitated a trend to take learning away from the classroom and the lecture theatre, in fact, away from the institution, and supported courses and programmes in practical ways to engage with the world outside the institutions, either exploring that world or preparing students to take their places in it.
Secondly, the mobile learning research community demonstrated that it could take learning to individuals, communities and countries that were previously too remote or sparse, economically, socially or geographically, for other external educational initiatives. Th is included addressing • Geographical or spatial distance, for example reaching into deeply rural areas. Th is became educationally richer as networks drove out greater bandwidth and coverage but was held back by shortage of more modern handsets and support (Motlik, 2008 ). An example is Janala in Bangladesh (Walsh, Shrestha, & Hedges, 2011 ).
• Sparsity, connecting thinly-spread and perhaps nomadic learners to create viable communities of learners; infrastructural or technical barriers, for example, in areas of South Asia or Sub-Saharan Africa, supporting those communities lacking mains electricity, secure clean buildings or land-line connectivity (Traxler & Leach, 2006 ).
• Social exclusion, for example, reaching students unskilled in, unfamiliar with and lacking confi dence in formal learning, for example the homeless, gypsies, marginal groups, those not-in-education-employment-or-training (NEETs) (Collett & Stead, 2002; Attewell & Savill-Smith, 2004) , lower socio-cultural groups (Unterfrauner et al, 2010 ) and township youth (Botha et al., 2008 (Attewell et al., 2010; Gayeski, 2002; Nikoi, 2007 ).
• Th is aspect of mobile learning was more pragmatically-driven than theoreticallyinformed, and less well documented since funding prioritised delivery not dissemination.
• For any of these activities but especially those where learning was being extended into communities that were remote, the mobile learning activists did not always recognise that technology, including mo-bile digital technology, always had ideology or perhaps pedagogy embedded in it. Th ese technologies projected the pedagogies, and perhaps the epistemologies, of outsiders into communities that of course already had their own learning. Th ere was a risk that mobile technologies delivering learning represented a Trojan horse or a cargo cult (Lindstrom, 1993; Worsley, 1957 ) that threatened or undermined fragile local learning ecosystems. So, a unifying theme across diff erent aspects of this 'mobile learning' paradigm was the notion that learning was done by educators to learners, for learners, at learners but with very little agency and control, by learners. Heeks (2008) might have characterised this as 'mobile learning1.0' rather than 'mobile learning2.0', done with and by learner rather than at and to learners. Th irdly, the mobile learning research community has challenged and extended theories of learning (Brown, 2005; Sharples, Taylor, & Vavoula, 2007) (for example, Laurillard, 2007 in extensions to her own 'conversational framework') and engaged with wider theories (for example, Engeström, with his activity theory (Engeström, 2001 ) and latterly wildfi re learning (Engeström, 2009) , and for example, Beddall-Hill and Raper (2010) engaging with actor network theory), with the increasing addition of the FRAME concept (Koole & Ally, 2006) in the less theoretical papers. Th is took place across both formal learning, including the university sector and the schools sector, and informal learning, including adult learners and visitors at art galleries and heritage sites.
Th e fi nal, fourth, claim was often made, often in funding proposals, that learning with mobile devices increased learners' enthusiasm and motivation (there was considerable impressionistic soft − sometimes characterised as fl uff y − evidence for this claim) and consequently improved retention and progression, key educational performance indicators (a very dubious proposition).
Th e projects grew out of the ideas and lexicon of innovation, for example, phrases like 'early adopters', 'critical mass' and 'change agents', that were popular at the time; they were often funded as developmental projects, intended to become established within institutions by a process of downward and outward diffusion, by a trickle-down, and intended to become embedded and mainstreamed. Th is may or may not have happened but generally, the fi nances and culture were against them. Th e fi nances were against them because the innovation looked like an extra cost for an un-quantifi ed benefi t with what some journalists had called as mentioned earlier, only fl uff y evidence and the culture was against them because innovators were driven by very diff erent ideals and objectives compared to mainstream lecturers, their managers and their quality assurance regimes. Th e evidence was not always convincing or apparent but the extra costs were. Th erefore, most mobile learning projects from this era never got beyond a pilot phase and a research paper, and then the researchers moved on from one innovation to the next innovation, in a parallel universe of research funding. In any case, the funding agencies moved on from the mind-set of innovation, preferring to address change at a more systemic and institutional level, leaving mobile learning in a limbo.
Th ese projects were usually funded across a year maybe two, with a handful of staff , the enthusiasts, advocates and visionaries, alongside rather than inside the core staff and assessed curriculum; these features militated against an embedded sustainable future. Hardware, that is the necessary mobiles or earlier PDAs, was usually built into the budget. It guaranteed a uniform and consistent platform, removed a confounding variable and reduced technical problems. It also limited the size of any sample and produced no exit strategy. It had no sustainability in terms of fi nance or culture. Because of risk and fi nance, research early in the lifecycle of any paradigm often takes place within individual PhD programmes, before moving onto externally-funded, multi-person/ multi-partner projects as credibility is established and papers published. Furthermore, research early in the lifecycle of a paradigm may also take place under the auspices of parent disciplines, in our case mobile computing or education studies, before the paradigm establishes its own personnel and departments of in academic institutions. Th e disparate intellectual backgrounds of the early mobile research learning community certainly infl uenced how they reasoned about what they were doing, drawing on psychology, education or computing. Th ese factors coloured how 'mobile learning' developed.
Th is is a largely historical account but current proceedings and journals suggest that this paradigm is stable, static in its research agenda and dwindling in the number of activists.
Latterly, the mobile-specifi c initiatives merged with educational exploration of other popular digital technologies such as podcasts, micro-blogging and social networks but by this time the national funding environments for innovation and embedding had become bleak. So, we see 'mobile learning' stuck in its early formulations and in its original domains but with a static community and not a lot of big new ideas to reinforce the old ones.
THE EMERGENT COUNTER-PARADIGM
We argue that around the time of the arrival of the iPhone -which was symptomatic and symbolic, part cause, part eff ect -the world of mobile digital technology hit a tipping point, several in fact. Th is promoted and comprised a growing North American awareness of the aff ordances and functionality of the smartphone, exemplifi ed by the iPhone; an awareness of the mobile phone in all those foundations, ministries and international agencies staff ed by US nationals; a shift in ethos, priorities and preferences in what was becoming known amongst policymakers and offi cials as the mobile space, specifi cally around innovation, pedagogy, sustainability and support for education; the emergence of an apps economy and the global economic crisis and the rise of neoliberalism, and thus the impact of all of these for the nature and volume of educational research. Th ere were also ongoing global trends in mobile phone technology and systems, namely increased coverage and penetration, increased power, speed, functionality and thus increasingly diverse business models, revenue streams and start-ups.
Th e more substantial basis for our proposed paradigm is the sheer volume and diversity of web2.0 activity, manifest in traffi c on, for example, Facebook, Wikipedia, Twitter, YouTube, Instagram and Pinterest, and the fact that this activity is facilitated by personal mobile technologies and systems. Th e impact is highly contextual, building from existing local practices, cultures, languages, infrastructure and epistemologies but nevertheless global in extent − a survey of the uses of the missed call (Donner, 2007) illustrates this point.
Th e nature and volume of this activity and this traffi c vastly overwhelm anything that went through any formal education system. We are not endorsing this phenomenon, nor are we saying that it represents 'good' learning, whatever that might mean, we are merely saying it happens. And in doing so, it challenges the epistemological foundations of earlier generations of learning, and thus the paradigm of 'mobile learning' based around the established institutions, professions, pedagogies and curricula no longer have their earlier authority, relevance or signifi cance.
Th ere is a rich and growing literature describing the profound and transformative impact of the widespread ownership of mobile technologies on most aspects of our societies and cultures (Traxler, 2010c) . Th e most obvious is the transformation, at national, organisational and individual levels, of the artefacts, resources, transactions, commodities and assets that constitute economic life and the ways that we, as individuals, organisations and nations, produce, consume and exchange them; these technologies also transform the nature of much work itself by facilitating remote and extended working, out of hours, off the premises, by encroaching on workers' off -duty times and spaces, and by supervising and monitoring and potentially deskilling peripatetic and dispersed workers. Other obvious though minor transformations are in forms of artistic expression, creating or mutating genres for art, creating new artists and new markets for their work, from blogs and fl ash mobs to ringtones and downloads, and in our political life as the old sedentary institutions and organisations lose touch with the values and concerns of people growing up in a diff erent world; and to crime and wrongdoing initially from BlackBerry-enabled rioting, happy-slapping, blue-jacking and cyber-sex, and then onto trolling and identity-theft. We should however be alert for the numerous moral panics around mobiles (Goggin, 2012) .
Th is short account clearly abbreviates and exaggerates something far more complex and subtle but the points are nevertheless relevant to our discussion. Th e implications for established education are manifold. Even if the role of education is only to service the economy, the nature of that economy is changing rapidly, in ways to which the static institutions of education might be ill suited to monitor. Th ere is of course a wider challenge to educational institutions and that is the challenge of defi ning a robust and meaningful purpose for education as digital technologies 'hollow out the labour market' (McIntosh, 2013) , and thus reduce social mobility and economic opportunity, and defi ning such a purpose in a world of mass personal digital technology aff ording connection and mobility.
Th ere are also many accounts of how mobility and connection change how we think of ourselves, our identities, our affi liations, our relationships (Fortunati, 2002) nowadays many people have multiple online identities, sometimes even within the same cyber-space domain and sometimes diff erent genders. Th ese are not merely their real identities and personalities enacted on-line − any more than their avatar in SecondLife is merely a collection of pixels − nor are they somehow less real than the real ones, not a sort of online impersonation or digital fancy-dress but are actually and obviously authentic, locations where emotions and values are established and transformed. Th e implications for education are the transience, fragmentation and complication of the identities and communities being served, potentially changing the ideas of out-reach and recruitment as individuals reconfi gure the places and spaces that they inhabit.
Th ese changes drive changes in expectations about behaviour, about what is good, acceptable, appropriate and okay in our interactions, our relationships, our conversations; our ideas about what is correct, ethical. And what is worth learning and knowing. Th is happens as mobile technology intrudes more and more into everyday life and as the mobile phone is increasingly the portal to online activities and communities. What defi nes and characterises communities is a shared consensus about ethics and expectation. What is acceptable as a gesture, a fact, an interaction or a topic in one community is not necessarily so in another, and online communities as opposed to physical communities are much more volatile and tacit -off ence is easily given in the wrong place, and newbie educationalists fi nd themselves venturing into the equivalent of foreign countries with strange customs and traditions when they take or they seek students in cyberspace and in phonespace (Townsend, 2000) . Th e mobile phone has become an essential component or presence of every face-toface social and inter-personal interaction, in the café, the conference, the classroom and the concert, the street corner, the bus and the pub, and these interactions change and the rules evolve, quickly or slowly, willingly or unwillingly, consensually or confl ictedly. Educators must work with and within a society where the private and social online spaces of music, community and interaction intrude to the physical and self-proclaimed educational spaces and where for example phone calls interrupt conversations, classes and concerts. Th ere is thus a role for professional educators in the world of 'learning with mobiles' but this must focus on empowering criticality and judgment not defending static knowledge, positions and expertise.
Joining or creating communities, online or otherwise, means acceding to a set of expectations about how to behave and how to interact; in the online world, these communities are fragmentary, transient and complex, accessible more to those digital resident learners than many of their digital visitor teachers, if we may use such a generalisation (White & Le Cornu, 2011) .
Connected universal mobile devices, the portal onto web2.0 services, also change the nature of learning and knowing. Everyone with a smartphone can generate, store, share, discuss and consume images, ideas, information and opinions, can access the cloud, and the services it provides, and can access each other; they can pursue, sustain or invent interests specifi c to them, their location, their community and their history.
Th is sounds like education "but not as we know it" as they say in Star Trek, but an education without the gatekeepers, barriers and constraints of most schools, colleges and universities, and without the support, standards, structure, stability and incentives of these established institutions; these facts are key to our new paradigm of learning with mobiles. Th e challenge to education systems is of course the shift or discrepancy in control, authority and agency represented not by the technologies themselves but by the social changes around them.
CONCLUSIONS
Th is article has attempted to explain and conceptualise mobile learning by presenting it as two competing paradigms and using these as the framework for organising experience and evidence. Th is is clearly a simplifi cation and ignores the various contexts, factors and personalities at work in a complex and evolving fi eldwork. It is also a proxy for a wider tension around the nature and purpose of education; our two paradigms are perhaps merely the local instances, focussed on mobile technology, of two over-arching educational paradigms, one about the steady evolution and improvement of the systems that support societies through established institutions, professions and practices, the other about people taking control and responsibility for what they choose to learn and know. Th e latter might be the true meaning of 'the digital age' but unfortunately much education still takes place in a previous 'digital age'.
